The acrosomal cap of mammalian spermatozoa has received considerable attention from investigators using both light and electron microscopy. Recently, a comprehensive review of the subject has been published (Hancock, 1966) . The structure of the acrosomal cap has been difficult to describe due to alterations which the cap undergoes during cell ageing, or after cell death (Hancock, 1953) (Palade, 1952) containing sucrose (Caulfield, 1957 
fertile, motile, immotile or dead cell, as well as the sequence of alteration, must be more clearly understood before the role of this structure in fertilization can be fully evaluated.
This report summarizes our observations on freshly collected bovine spermatozoa examined by light and electron microscopy following fixation and by differential interference contrast without fixation. (Palade, 1952) containing sucrose (Caulfield, 1957 2300) were examined by light microscopy following Giemsa staining, acrosomal types comparable to those reported by Hancock (1953) and Onuma (1963) (PI. 1, Fig. 8 ). In general, deterioration observed in the stained preparations appeared to follow that expected from structural alterations indicated from electron micrographs with the exception of the increased stainability (PI. 1, Figs. 6 and 7) . However, this could be a pro¬ duct of cell membrane breakdown and initial deterioration of the anterior acrosomal cap, thus providing greater accessibility of the stain to the acrosomal ground substance. The continued breakdown of these membranes, however, ultimately results in the leakage or dispersion of the acrosomal ground substance and loss of staining reaction (PI. 1, Fig. 8 ).
Using differential interference-contrast microscopy on unfixed semen smears, the relationship of acrosomal morphology to the motile and immotile cell as well as the sequence of alteration within individual cells could be observed. Fig. 12) . Thus, the general sequence of acrosomal altera¬ tions proposed from observation of fixed cells seems essentially correct. Both light and electron microscope observations support Hancock's (1953) hypothesis that the alterations are either post mortem or occur immediately before cell death, on the evidence that only spermatozoa having lost motility show acrosomal alteration and that in fresh ejaculates, unaltered acrosomal caps predominate. In fresh ejaculates, however, it should be mentioned that there are unaltered acrosomal caps on immotile cells, perhaps suggesting that these may again resume motility.
Thus, it appears that the differential interference-contrast microscope reveals in unfixed cells acrosomal morphology and alteration heretofore quite specula¬ tive in origin and relationship to cell viability. Future studies in sperm physi¬ ology as well as pathology (acrosomal abnormalities) should be aided by this optical system.
